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THE HUDSON RIVER TUNNEL. 

‘ork is progressing rapidly and favorably on | 
ar: New Jersey side of the tunnel. The imper- | 
fection in the arch of one section of the brick- 
work near the second air-lock (described in 
ENGINEERING News of March 11) has been repaired. 
This was effected by removing one plate at a| 
time, excavating the silt until the plate could be 
at the proper grade, and then carrying 

over the brickwork. It was only necessary to re- 
move the arch from the spring lines, as the remain- 





| 


to bring the section—10 ft.—up to grade, 


~ portion was perfect. But a few hours were re- | dark and silent water roars and foams in white, | coeval 
when 


the alignment was as periect as could be | leaping and rushing water and clouds of spray.|ence and that of 


desired. The heading of the north tunnel is now | 
about 950 ft: from the shaft. 

The caisson at-the New York end we described | 
and illustrated in our issue of Dec. 24 last. 
caisson was sunk in sand, which followed the 
water into the chamber upon the least reduction | 
of the air pressure, and which presented a seem- | 
i insurmountable barrier to all future progress; 
yet the main difficulties have been overcome most 
creditably, and the north tunnel is now on its way 
across the river. 

Two or three days since. we visited this portion 
of the work, and, after donning the regimental 
raiment, entered the air-lock and descended the 
iron shaft into the caisson. The maso of the 
two tunnels has been completed up to the arch of 
the roof. In the caisson, at the New Jersey end, 
it will be remembered that the tunnels were united 
mm one large chamber ; but, in this case, the tunnels 
have been separated by a common central wall. 

When everything was in readiness to cut 
th h the river side of the caisson, auger holes 
were through and the wood-work chipped 
out and the top plates inserted, braces holding 
them securely in position. To keep the exposed 
portion from , before the plates could be 
adj ; wooden sheathing was held against it. 
The bottom of the tunnel was started as soon as thé 
ring of plates was finished and then the sides and 
ow were built. Atadistance of 12 ft. from the 
side of the caisson a bulkhead of iron plates was 
built anid braced by struts resting against the cais- 
son. ‘This plan was due to the ingenuity of Chas. 
W. Clift, the Master Machinist of the entire works. 
This bulkhead will be moved forward, section by 
section, until the work is free from sand, and will 
be braced from the end of the completed mansonry. 
Inordér te prevent the escape of air, the joints and 
exposed portions of the heading are covered with a 
layer of silt brought from the other side. This ren- 
ders the work tically air-tight, and has proved 
an economical and effective substitute for other 
pga calculated to accomplish the same re- 


ts. 
The masonry is 2 ft. thick, and is lined with 
asphalte and limestone bricks 4x5 x 12 | 
in. The seams are of pure Saylor’s American | 
Portland cement. This method of construction | 
renders the work both air and water-tight, ae 
if the brickwork be of ample strength, the fact 
that the bond between cement and asphalte 3 





not perfect, and the fact that brick made of 
asphalte and limestone, although brittle when 
struck a sudden’ blow, will yield slowly to com- 
pression, are problems which in this case become 
of minor importance. 


The ex ts of the caisson have been 
covered with a layer of cement as a preventive 
against fire and deca 


y. 

The bottom of the tunnel is 56 ft. below mean 
low tide; and the air-pressure at the time of our 
visit was 17 Ibs., and the temperature 84° F, 


‘ELECTRIC LAMPS. 


If we examine one of the electric lamps in the 
streets we shall find it consists of two rods, one 
pointing u from the botsom of: the lamp, the | 

downward. The rods seem to touch, | 
iant flame is exactly where they seem | 
Once a day a man comes around with a 











| Come to the narrowest part of all. 


This | Th 
| hemmed in, and there is a grand display of flash- 
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al , and the curious hissing sound would stop. 
Why is this? Let us to the w ee some 
brook, and it may be that we can understand this 
matter. 

Here is the brook, flowing, quietly along, smooth, | 
deep, and without a ripple. We walk ide the | 
stream, and come to a p where there are high | 
rocks, and steep, stony banks. Here the channel | 
is very narrow, and the water is no longer smooth | 
and silent. It boils and foams between the rocks. | 
There are eddies and whirlpools, and at last we | 
Here. the once | 


stormy rapids. There are sounds and furious | 
What is the matter? Why is the smooth, dark | 
water so white with rage, so impetuous, so full of 
sounds and turmoil? The rocks are the cause. 
@ way is narrow and steep. The waters are 





ing white foam and roaring water-falls, as the | 
waters struggle together to get past the narrow | 
place. 

It is the same with the electricity flowing 
through the large copper wires. It passes down 
one wire into the other, through the lamp, in 
silence and darkness, so long as the rods touch 
and the path isclear. When the rods in the lamp | 
are pee ~ apart, there is a space to be got over, 
an obstruction; like rocks in the bed of the brook. 
The electricity, like the water, struggles to get 
over the hindrance in its path, and it grows white- 
hot with anger, and flames and hisses as it leaps 
across the narrow s between the rods. 

There is another kind of electric lamp, used in 
houses ; it has a smaller and softer light, steady. 
white, and very beautiful. 

In these lamps, also, we have something like 
the narrow place in the brook. They are made 
with slender loops of carbon, inclosed in glass 
globes. The electricity, flowing silently through 
a dark wire, enters the lamp, and finds only a 
narrow thread on which it can travel to reach the 


home-going wire, and, in its struggle to get past, 
it heats the tiny thread of carbon to whiteness. 
Like a live coal, this slender thread gives us a 


mild, soft light, as long as the current flows. It 
seems calm and still, but it is enduring the same 
fury of the electricity that is shown in the larger | 
lamps. 

This is the main idea on which these lamps are 
made: A stream of electricity is set flowing from | 
a dynamo-electric machinef through a wire, until 
it meets a narrow place or a break in the wire. 
Then it seeks to get past the obstruction, and 
there is a d putting forth of energy, and in 
this way the electric force, although itself invis- | 
ible, is made known to our eyes by a beautiful 
light.—Charles Barnard, in St. Nicholas for May. 





CONCERNING LAND SURVEYING.* 





-** Where are we?” is a question which must al- 
ways interést persons of even the most ordinary | 
experience and observation. It is answered by | 
the surveyor and the engineer, The first answers 
this question by locating a point or line in space, 
with reference to a known place on the superficial 
area of the earth’s surface, the second answers it 
by locating the same line or point, with reference 
to its*position above or below the level of the sea, 
which great ocean plane is taken as the standard 
of the outside of the globe of the planet which we 


inhabit. 

That delicate instrument which, acted upon by 
the force of nature, indicates the North, and in so 
doing designates all the other great courses of di- 
rection, is called the mariner’s ouere: but it 
might as well and as truly be called landman’s 
compass also. The surveyor the engi- 
neer . would both be often lost without it. 
It .is difficult to conceive how mankind 
coutrivet to do without it, before its 
use and discovery. Yet it is very certain that 
the great Pyramids of Egypt, and many of the 
ancient temples of Greece, are built -upon as true 
an alignment, with respect to the four chief cardi- 
nai points of direction, as any of the structures of 
modern world.. How this was done without 
i used for the 

ture, a con- 
the thinkers to 
discoveries are 
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ered from the course pronounced by the law of 
Moses, in Deuteronomy, against him ‘‘ who re- 
moveth the ancient landmarks.” - 

This anathema finds a place in the laws of our 
State and in all the modern cases of criminal juris- 
prudence; and it receives the heartiest approval 
of every one employed in the avocation of land 
measurement, The word survey is derived from 
the French verb surveoir, to overlook, and land 
surveying may be considered the earliest practical 
application of the art of geometry or earth meas- 
urement; and in some more or less rude form was 


with agriculture and the division 
and appropriation of the _ soil. is sci- 
geometry, which it in- 


volves, was cultivated by the Egyptians, at a very 
early period, Herodotus, the first authority on 
the subject, assigns the origin of the art to the 
neceasity of measuring the land of Egypt for the 
purpose of taxation, in the reign of Sesostris, 195 
to 1416 before Christ, while Plato, Strabo anc 
others charge it to the annual overflow of the Nile, 
and the consequent necessity of every year fixing 
the boundary lines of each land-holder’s estate. 
And Diadorus tells us that the land surveyors of 
that day were composed of the sons of the priest- 
hood. Euclid, sometimes called the Father of 
Geometry, was an Egyptian, being born in the 
city of Alexandria, 300 years before Christ, and 
his Elements of Geometry to this day is a text- 
book of the science. 

Proclus, in his commentary upon Euclid’s Ele- 
ments, informs us that the art was brought to 
Greece by Thales, a great discoverer in Geome- 
try. 

In Rome, surveying was considered to be one of 
the liberal arts, and the measurement of land was 
intrusted to officers to whom were given certain 
privileges of considerable dignity. During the 
teudal ages this science was practiced with con- 
siderable accuracy, as an examination of ancient 
records and title deeds will show. 

Land surveying may be divided into four classes, 
and defined as follows: 


First. For determining the contents of areas or 
dividing tracts into lots of smaller dimensions, 

Second. Topographical surveying, which in- 
cludes, besides measurement of horizontal lines 
and angles, that of the variation of levels also, so 
that superficial inequalities may be geographically 
represented. 

hird. Hydrographical or-maritime surveying, 
the object of which is the determination of the 
sition of channels, shoals, rocks and shore 
ines. 

Fourth. Mining surveying for fixing the - 
tion of underground works in mines, so that these 
can be correctly mapped. 

The simplest form of surveying is with the-sur- 
veyor’s chain. . This chain is the invention of 
Edward Gunter, an English mathematician, who 
was born in Hertfordshire in 1581, and who. died 
in London December 10, 1626. He was educated 
at Westminster school and at Christ Church Col- 
lege, Oxford, where he gave his attention princi- 

ly to mathematics. In 1608 he invented the 
sector, a description of which was written by him 
in Latin and disseminated in manuscript. He 
afterwards took holy orders, but his- tastes’ being 
entirely inclined to mathematics, he the 
chair of astronomy at Gresham College, which he 
filled until his death. His line, sextant and seale 
are still much used. 

In connection with the chain, the compass is in 
common - in ee surv erret me Chinese 

pear to have nm acquain wi property 
oF polarity in loadstone and in iron and steel mag- 


netized by it, and to have been the first to 
apply this to science. 
. Gilbert, a high authority, states that the 


compass was brought from ina to Italy by 
Marco Polo in 1260. There is evidence, however, 
of its having. been in use in Syria, France and 
Norway before this time. : 

The telescope has also. been made subservient 
to the use of ee in some of its ts. 
The discovery of this wonderful instrument be- 
long to one of two humble individual—Hans. Sip- 
penheim, a ‘spectacle maker of Middleburg, 
or Metius, a native of Alkmarr, + Tpe 

October: 22, 1608, 


former of these in 

presented his government with three instruments, 
with which, to use his own » one could 
see things at a distance, applying at the same time 
for p , or the equivalent to a patent. 
Metius also made application later in the same 


month, but said he had manufactured the same 
instruments two years before. These wonderful 
instruments soon found their way to London, Paris 
and Venice. At the last-mentioned ci 
seen by Galileo, who seized upon these inventions 
with the greatest ardor, and made such im nt 
improvements in their manufacture they 
became almost identified with his name to the ex- 
clusion of the poor spectacle 


maker of Middle- 
The office of conaty or in the autonomy of 
indent 9 90% one. It was created as early 
as 1819, with a few meager statutory provisions 
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respecting its duties. It is a position which has 
never received either the attention or the compen- 
sation which its importance deserves. 

In some of the States, as in New York, there is 
a Surveyor General, elected by the people, who has 
supervision by law of this whole subject. and of 
the local officers charged with its administration 

_ and the custody and control of all the original 
plats, maps and profiles first made in the work of 
surveying the lands of the State. 

The duties of this office are now discharged, 
partially, in our State - what is known as the 
** Land Department ” of the Auditor of State. But 
it is alwaysinthe hands of some subordinate of 
that office, and it may be worth while to consider 
whether the public interests would not be best 
subserved by the creation of a new officer, who 
should be specially charged with these important 
duties and others connected therewith, to be 
known as the “ Surveyor General of Indiana.” 

Real property, as far as its separate ownership is 
concerned, depends upon, and is defined by, metes 
and bounds. Metes and bounds depend upon the 
compass. This instrument, the beau ideal of con- 
stancy, is itself, nevertheless, subject to what is 
called ‘‘ magnetic variation” from the true merid- 
ian. The commission upon the revision of the 
laws reported to the last General Assemb'y, from 
very careful data furnished them by an able com- 
mittee of Engineers and Surveyors, a provision in 
amendment of the presentlaw. This provision re- 
quired that the County Surveyor in each county, 
at ornear the county seat thereof, upon a day 
named in every year thereafter, should establish, 
by a line of convenient definite length, the course 
of the true meridian, and mark at the same time 
the variation, keeping u record of such establish- 
ment and variation, and that instruments in use 
should be compared with and corrected by the 
measurements so ascertained. But in the haste 
and pressure of other business, either real or fan- 
ciful. of more importance, the amendment did not 
become a law. st that the attention of the 
legislative bodies may be again directed to this 
very interesting and important subject. Of course 
it will cost something to make these improvements 
in the present law, and to carry them into practi- 
cal operation, but in my judgment it will cost 
much more not to make them. 

The law of Indiana with respect to the survey 
of land, is yet somewhat meagre ; it is not yet very 
definitely »ettled even by judicial decisions. A few 

neral principles may be deduced -therefrom, 

ving been so often declared as to become axioms 
in this department. It must not be forgotten that 
as to points and lines upon the original subdi- 
visions of the public lands, the duty of the sur- 
veyor is to find the points and corners as estab- 
lished by the survey of the United States govern- 
ment. These, when found, control. the surve 
both as to course and distance, even although 
they may be mathematically inexact ‘and er- 


roneous. 
Doe v. Hildredth, 2d Ind., 274. 
Keesling v. Truitt, 30 Ind., 307. 
West v. Cochran, 17 Howard, 414. 

The United States survey controle every other. 
The federal government has invested the, execu- 
tive department thereof with all powers and juris- 
diction-as to the surveys of the public lands. In- 
dependéntly of the United States surveys, as fixed 
by the political power of the United States, liti- 

ts have no standing in any court. It is decided 
in our State that unequal surveys, made under 
at. thority of the government, must stand, and the 
monuments oe must be eee even al- 
though upon actual measurement a shortage 
oeane which shortage must be thrown to the oath 
and west. These boundaries may, however, be 
controlled to some extent and honeah by the 
agreement of parties, by a long term of acquies- 
cence, or by what is sometimes called adverse 


Myers v. Johnson, 15 Ind., 261. 
Ball v. Cox, 7 Ind., 453. 
Evansville v. Paige, 23 Ind., 535. 

The visible monuments of an old survey, whether 
natural or artificial, control measurements, dis- 
tances, course and direction, even against actual 
mensuration and calculation. The result of an ex- 
perimental survey, however accurate, is dis- 
regarded if it conflict with monuments of an old 
survey already established, however erroneous. 

The rule that visible monuments control mea- 
surements and distances is a very valuable ane, 
and would be more soif we could find them, or 
even determine the with certainty where 
they stood. As to the latter point evidence is al- 
ways competent if properly accessible. 

* “Simonton v. Thompson, 55 Ind., 88. 
Emmons v. Kiger. 23 Ind., 488. 
Hedge v. Sims, 29 Ind., 574. 

In the timbered portion of our State, trees were 
so abundant at the time of the original survey 
and so freely used, notched, blazed and corner- 
marked that it is comparatively easy to determine 
all lines and corners. And the same remark 
plies in the broken or a 
end rocks abound. But 


; 
* . om 
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st tr where' The knight, on one of these occasions, called 
neither a tree or stone could be found, and her atten to the smoke gracefully curling from 
may traverse miles and miles of the original plats his pipe iuto the air, and mede a wager of a purse 
wihets designation than of gold with her that he could tell its exact weight. 
** mound in prairie.” was Such a curious wager, readily entered into by the 


t finding any other: « 
rked plain! TP thd abe f the'old Queen in the spirit of ba half j 
ma y enough at me 0} sur- n irit o} nter. est and haif 
vey, but years have obliterated it so that it is very | earnest, which then characterized their inter- 
dificult, often, to "distinguish these so-cal course, attracted general atter.tion in court cir- 
mounds” of the marker or rodsman from the cles. A day was appointed for its determination. 
work of the ants, the’mole or!’ the muskrat. In Se ee Een omngnay etenanen te 200 the 
such cases at present, much must depend upon the | result, many of whouw, nv doubt, gladly anticipated 
judgment, skill, patience and:discernment of the | the-defeat and discomtiture of the favorite in the 
officers engaged in id alway these old boun-| royal presence. Sir Walter prepared himeelf very 
t 


our State there are vast tracts of land 





daries. But I would always advise a long, carefully upon the experiment. He brought wi 
faithful and diligent search for the | him’a new porcelain pipe with a glass stem and a 
monument, rather than “the establishment cel of choice tobacco, with which he carefully 
of a new one, however much the latter might / filled the pipe bowl. The Queen, who sometimes 
be verified by the results of awactual experimental | amused herself with experiments in chemistry, had 
survey made in these later tithes, because a dis- | a very delicateand accurate pair of ivory scales with 
covery of the old landmark or the ascertainment 
of its location would invalidate the new one. 

In addition to this:it must¢be recollected that 
there isa vast roughly of lines and boundaries 


weights of gold. The knight took the tobacco out 
of the pipe, and with these scales weighed it, noting 
the weight very precisely in the presence of some 
ladies of honor, in waiting, who had been designated 
as judges io the matter in question. He then, with 
great care, replaced the tobacco in the bow], light- 
ed the pipe and, going into an adjoining veranda, 
comimenced smoking. The vapor rolled away in 
fanciful cleuds and eddies, and meanwhile a great 
deal of sport was made, at tlie knight’s expense, 
at the notion of weighing a thing so subtle and 
intangible, and the more, because Sir Walter took 
no pains to prevent the escape of the fumes, but 
let them fldat away at random through the win- 
dows of the adjoining apartments and into the 
open air, whithersoever the wind carried them. 
any a fair:lady said, laughingly,.as she inhaled 
a sniff of it; that she was confident she had got at 
least a pepn eo of it, and that the knight 
would surely lose his reckoning and his bet too. 
He, however, continued very seriously and 
soberly to smoke his pipe until it was entirely ex- 
hausted and naught remained but the dead ashes. 
These he then very carefully took from the bowl, 
turned them into the same scales, and weighed 
them in the same manner as he had weighed the 
tobacco, subtracting then the weight of the ashes 
from that of the tobacco, he was enabled to give 
the exact weight of that which had escaped in 
vapor. The laugh would now have been turned 
in his favor, had the loser not been the sovereign. 
The. _and all those present were pleased 
— - beaut na em cen of i test. She 
cheerfully paid him the purse . Saying that 
= he had fairly won the wager, aan bie weigh- 
Indeed the system of United States Survey of |img of the smoke must now be set down among 
lands leads unavoidably to certain inaccuracies, | the other achievements which have made him so 
It is exremely doubtful if human wisdom be suffi- f 
cient to prevent such:4 result under any system. 
The law and the instructions concerning the 
survey of the public lands require that the lines 
forming the east and west shall be 
true meridians ; they also require that the town- 
ships shall be re, six miles square, an impossi- 
ble condition ; use as the of the earth 
is nota true sphere, but sphéfoidal only, these 
meridian lines must convergé toward the pole. 
The north line of a township mfist always be some 
shorter than the south, and ‘this inequality in- 
creases as the survey advanceé'to the north. The 
authors and administrators of the system admit 


which although roughly drafted upon the original 
plats had in fact never been te by the officers 
of the government at all. . I refer now to what are 
called by surveyors meander er meandered lines, 
following the course of streams and rivers. 

With t to these it is beld that the riparian 
owner, or the owner of the adjoining banks of a 
non-navigable stream owns the land along it to 
the thread or center of the stream ; and this with- 
out respect to changes which tay occur in it ; and 
although the meandered ee — not have 
been included in the survey hor paid for to the 
Government. The Sapreme Gourt of Indiana, say 
upon this subject: The Government was not sell- 
ing her public lands only for the purpose of mak- 
ing .” * * * -Her object was to induce the 
settlement in the country of a y land-owning 

ple. Her surveys.of the whole were more or 
ess inaccurate, we know as a,matter of fact and 
of general knowledge, that often sections exceed 
and often fall short of the quantity paid for even 
when what are called meandered lines are not con- 
cerned. , 
Ross v. Faust, 54 Ind., 471. 

The inequalities and inaccuracies of original 
surveys must be e ted, looked for and regarded. 
The first purchaser takes title from the Govern- 
ment for the tract included in the original survey 
and its meander lines, if: theré be such lines; be 
the same more or less as to the number of acres 
therein. , st : 












































great probiem in science hasal ways been, and 
yet is, todetermine and ascertain the unknown from 
that which is known. The elementary truths in 
every departmeut have been knownteall mankind 
for many ages. Butto determine from these clear, 
simple and ‘self-evident as they are known and 
seen to be, those things which are not seen and 
not nanan ee ae ae, is al- 
ways ig to i . The the apple was. 
an alnory. non, which must bane been 
observed millions of times before Newton saw it. 
Yet from this known fact, deeply considered, the. 
law of gravitation and of the courses of the heav- 


: providing, : been | enly. bodies was all at last deduced. 
Se ene shall ee ere and The surveyor or the engineer will from measured. 
5 lines and known angles upon one side of a river 


t a 
west ; and by providing in somé of the States forthe 
running of what are called ‘“ correction ” lines, at 
an interval of every five or ten-miles of northing. 

The branches of aioe known as to 


and hydrographical @ngitieering a 
approach way nee P< to the -highest 
pure mathematics. They deal yery largely in the 
mensuration of areas; contents, spaces and dis- 
tances by methods similar to those employed in 
calculating these elements in the solar and stellar 
world. Yet as all the various rules of arithmetic 
are said at last to be reducible.to but. simple addi- 
caidas me se Z of surveying and 
perior ments of the science 
rn gst ors. hry — — pareuupiemnahed po. gh find onl the unknown is still much 
This ing phil hy all starts from the i. a the Coanb-ogeuater and yet more 
From its low and humble perch upon the earth’s sur- ce 
a science ee into the 8 = the a CORRECTI ON 
imagination, converses with suns ° 
prey Great improveiients have been made, even| In ENGINEERING News, No. 17, April 29, in the 
in the last half century in the-means and methods | article headed ‘‘ Pavement of Cities,” credit was 
of surveying and engineering, but they are all in the | given to Se ee peo 
ying certain pavem in ashin iy, 
D. C., which it seems was laid with the “ Trini- 


same direction, they constantly. propose the same 
sum to us, that is, to find ot id i 
dad ” asphalt, and the authorities cited and their 
comm 0 s in favor of the asphalt 


the known. As familiarly 

ao nein aleberwanl pavements of Washington referred exclusively to 
e specu. ' exclusive 

this continent. Sir Walter has Trinidad ‘asphalt as laid by A. L. Barber, 

D.C, Inthe same article, wherein 

Lieut. ene’s is quoted, the word * Mid- 

occurs in of ‘*Trinidad.” How this 


tell the width. of the stream without crossing it, 
and by methods somewhat similar will determine 
the height ofa crag or peak without ascending 
it. And in.much the same manner, the distances 
and courses of bodies of the planetary world are 
ascertained, by the measurements, to begin with, 
of known base lines and the angles thereto inci- 
dent — the surface.of our globe. 
All discoveries in science and inventions in 
F i in the known, and 
as to the unknown 
almost to seem super- 
; we might thus proceed 
the whole ious realm of thought and 


rate 
ions of 


name to the capital city of oneof the States, and 
it is said among his other titles to distinction,,. 

first to introduce the 
Sir Walter, at - word 








May 13, 1882. 
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CORRESPONDENCE, 





Sr enn TNT 
g } 
The action of the wind on the surface of the 


WIND PRESSURE ON BRIDGES. 


Camp, W. & F. Survey, N. C. t 
April 30, 1882. 
Eprrok ENGINEERING NEWS: 

Professional engagements on surveys have 
debarred me from the pleasure of reading your 
valuable issues of this year until very recently, 
otherwise I should have noticed sooner Mr. Ward’s 
reference to a former communication of mine. 
In his article on ‘‘ Wind Pressure on Bridges,” 
the 4th of March number, Mr. Ward remarks 
that the two formule proposed for finding the 
vertical load thrown by the wind alone on one 
truss are equally accurate. Very true, provided 
the lever arm for the wind pressure on the cars is 
taken as suggested in my letter in ENGINEERING 
News of Oct. 29, 1891, which, I infer, Mr. Ward 
has not done, for, as I understand him, he gives 





this lever arm as the “distance above top of 
stringer of center of gravity of rolling load = 8.1 
ft. ” 


‘Now, as explained before, this distance or lever 
arm should be taken from the center of gravity of 
the wind preseure on the cars to the top of floor 
beam, if the stringers rest on the floor beam, or 
to near the top of connection of a and floor 
beam, where the stringer is placed between the 
floor beams. 

This is evident, when we consider that the 
horizontal force of the wind on the cars can only 





be transmitted by the floor beams to the chords 
and thence to the abutments by the lateral 
trussing. : ; 

To appreciate this most clearly, we must con- 
sider every force that enters into the problem. 
Thus, in Fig. 1, H represents the force of the 
wind, per longitudinal foot, on the car surface. 
Now conceive two equal and opposed horizontal 
forces H, and H,, each equal to H,, acting aa 
the floor beam ; also the equal opposed verti 





forces W, and W,, W, and W, acting on the side 
trusses, “This does not affect the previous status. 
Now if the forces W have such a magnitude that 


Wa=H 

then the mr op H, Hy, is be ee 
couple W,, W,, leaving the horizontal force H, 
acting on the floor beam, the force W, acting as a 
vertical downward load on the leeward truss, and 
the force W,. acting as a vertical upward load on 
the windward truss. The forces H,, W, and W, 
represent the total resisting forces at the two 
abutments. 

Now, if Mr. Ward has taken the lever arm if 
only to the top of the stringer, the excess weight 
thrown on the windward truss is certainly = 
too small in his stress sheets, which is to be re- 


Se ees 
interest. 


If we take the stringers a foot and a half deep, | mentioned radius 
e 


the increase in the lever arm y, would increase th 
value of W|, about 18 per cent. in this instance. 


deck trusses may be understood from the follow- 
ing figures, where the forces are added in a similar 
manner to the above, 

In Fig. 2 the truss is swung from top chords, in 
ry, § from bottom chords, at the ends. - 

_# is the part of wind force acting on the oppo- 
site chord to that which the bridge is swung ; the 
part of wind force acting on the chord from which 
the bridge is swung is not shown, as it goes di- 
rectly through the lateral system, of which that 
chord is a part, to the abutment. But H*has to 
be transferred to the other chord through the di- 
agonal tie, and thence to the abutments. 

In both figures couple H, H,=couple W,, W’,, | 
leaving external forces H,, W, and W,, acting on 
the truss at the point considered. 

In both figures H,, W, and W, are the aggre- | 
gate reactions at the abutments. 

It is seen that in Fig. 2, W, lightens the load on | 
the leeward truss, and increases it on the wind- 
ward truss, whilst the reverse obtains in Fig. 3. 

The combination of the maximum stresses due | 
to W, and W, in Fig. 1, taken as live load, with | 
those given by 1, and W, in Figs. 2 and 3, gives | 
the total effect of the wind on the deck trusses, 
acting as vertical load, and explains what Mr. 
Ward has called attention to, that the ‘“‘ disposition 


















bridge.” 


‘€ now come to a more important point. Shall 
the increased stresses due to the wind be provided 
for in the sections of the various members of a 
bridge, or shall we neglect them altogether? 

As an individual opinion, I must agree with Mr. 
Gottlieb that if these stresses are to be considered, 
then because they are so rarely experienced, a 


additional sections than for those stresses caused 


of the maximum stresses varies with the style of from 


smaller factor of safety can be used in finding the | 


























by every passage of a train. 


section of the lower chord for thetotal wind load, 
taking the working stress at 15,000 lbs. per square | 
inch, that for car and dead load being 10,000 Ibs. 

square inch. The averagestress now per square 
inch is 11,000 Ibs., which is certainly within bounds 
for this exceptional loading. 

In a paper by the writer on ‘(Maximum Stresses 
in Framed Bridges” (Van Nostrand’s Science 
Series) the greatest stresses caused by exceptional 
loading were taken in designing the sections, using 
the same factor of safety for the exceptional as for | 
the usual live load. This was not strictly accurate, | 
as is brought to mind most forcibly now by the 
proposition to include other exceptional cases of 
wind loading under the usual factor of safety. 

Experiment has shown that millions of repeti- 
tious of a certain load will sooner cause rupture 
than a few hundred applications of a conahar ibd. 
This principle has received full recognition from 
American engineers in designing lateral bracing, 
and it is evident that it must be carefully attended 
to wherever exceptional loading occurs. Probably 
the simplest way for engineers and contractors to 
avoid the ever-recurring computation of this ex- 
ceptional loading, of whatever character for every 


Thus suppose 25 per cent. has been added to the | 








truss designed, is to tabulate once for all the in- 
crease in stress for various spaces for through and 
deck bridges and use these percentages as suffi- 
ciently near the truth for subsequent designs, at 
least where these rocmtegus om appreciable in 
amount. As it stands, a great deal has to be borne 
by the facter of safety—so-called—and it is cer- 
ser well.to diminish the amount to reasonable 
imits. 

If tke effects of temperature, friction at the 
joints and at the abutments, misfitting, etc., could 
all be tabulated in addition to the effects of the ex- 
commons’ loads just considered, this factor of 
safety would be mpateriolly reduced and bridge 
failures should be rendered less frequent. 
Wituiam Calin, C. E. 








WHY IS IT? 


FERRYSBURG, Mich., May 6, 1882. 
EpITtorR ENGINEERING NEWS : 

On 137 of the issue of your journul for the 
29th wt. Nimrod asks ** why is not the radius of a 
1° curve, divided by ten, the radiusof a 10° 
curve ?” 

This is not the first time this question has been 
asked, yet the answer is short and the remedy is 


——. 

e have not in practical use a suitable modulus 
for passing from the radius of one curvature to 
that of another. We use the chord of an arc of 1°, 
whereas we should use the arc itself. 

Itis well known that if we measure the radius of 
a circle with the developed are of 1°, we shall find 
it to be 57.29578. If then we assume 100 units of 
any kind, as feet, links, etc., as the lineal value 
of an arcof 1°, the corresponding radius will be 
5729.578 of those units. 


versely, or by formula, representing by n°, the de- 
gree of curvature, we have the 

Radius of an n° curve = 5729.578 + n°, 
and, conversely, 

the curvature n° = 5729.578 + radius, (2.) 

From equation (1) a table of radii can be com- 
puted with as much facility as we would compute 
a multiplication table. Moreover, the two figures 
of any sub-chord would be the two decimals of a 
degree in the curvature. This last advantage 
would be well supplemented by an innovation al- 
ready well introduced in some parts of the country, 
i.e., by having one of the plate-verniers of the tran- 
sit graduated to read the arc of 1~ to two places of 
decimais, 

It has been objected to this scheme, that the dif- 
ference between the length of the arc, and the 
chord would introduce unwarrantable discrepan- 
cies into the work. This objection, | venture to 
say, has come from an incomplete consideration of 
the question, for it does not exist as a practical 
fact. 

The chord of 100 ft. of the are of a 4° curve is 
less than the arc by ¥ in. The chord of 50 ft. of 
arc on an 8° curve is less than the arc by } in. 

With a 20-meter chain these discrepancies are 
] 


(1.) 


ess. 
The following table shows the radii as computed 























arc, and from the chord: — oat em 
on ee "ea 
‘ , | BS es | Ss | ge |g 
od } E ; 3 es “3 “3 : 
<E 5. se | “Eg Z 
wi | S88 | 283 | 85 | 482 53) 
©o = } ro co mcs no 
a 3 3 a 3 3 
1° 5729.578 | 5729.65 15° 381.97 | 383.06 
3° 1909.86 | 1910.08 20° | 286.48 | 287.94 
6 | 95493 | 955.37 | 25° 220.18 “31.08 
9° 636.62 | 637.27 30° | 190.98 | 103.15 
12° 477.46 | 478.34 35° 163.70 | 166.29 





It is probable that of every ten practical men in 
the field, nine of them wvill pass from the radius of 
one curvature to that of another by an inverse ratio, 
though they know that the results are only ap- 
proximate—using our present tables—and, not- 
withstanding the wonderfully concise formule of 
Henck for all questions of railroad curves. Why 
not use a scheme that will render this easy method 
rigorously Rankine sup we made 
use of this method of determining the radii from 
the arc of 100 ft. (See note on bege 102, Rankine’s 
Civil Engineering.) . C, PEARSONS. 


METHOD OF REPLACING CHORD BARS. 
‘ New YORK, May 9, 1882. 
EDITOR ENGINBERING NEWS: 

In the letter on ‘‘ Method of Replacing Chord 
Bars,” published in your issue of May 6, ‘‘ Assistant 
En .ineer” is wrong in his supposition that the truss 
in question would not be self-supporting under the 
given conditions. As long as the lower chord KL 
is not cut, any possible lack of stability would 
be preduced by the changes in the web system. 
In this system we find in the figure that the strain 
in the vertical EM is carried to C as before by the 
diagonal MC; those in B and L instead of going up 
BL as before, now pass to J, and from there 
through the diagonal CI to J in common with the 
strain from the vertical EM. Thestrains in C and 
K which before went to A through diagonal AK 
now travel to H, thence through diagonal BH to 





B, then down B to N, from N to «a through diag- 
onal AN, and from A down end-post to thé abut- 
ment. The directions taken by the forces:show 
that the counters HD and 1D are no more neces- 
sary than before, and they could be omitted with- 
out affecting the stability of the different parts. 
Roughly speaking, the strains in the modified sys- 
tem in CI, CH, BH, BNand AN are doubled, be- 
cause in that part of the truss it is changed from a 
double to a single system. 

Now if the lower chord had been cut in KL, as 
it was probably desired to do, the case would have 
been different. We would then have had a bend- 
ing force at H in vertical CK, which would doubt- 
less have caused a rupture at that point and a col- 
lapse of the structure. If though, instead of put- 
ting in the unnecessary counters IE and HD the 
piece NH had been inserted, of sufficient Noee 
the truss would have been self-supporting for this 
ease. For the strains in verticals and diagonals 
would have taken the same directions as before, 
and the strain in bottom chord would have been 
taken up by the pieces NH, HI and IM, leaving 
all the lower chord between N and M without any 
strain. This would permit any work to be done 
between those points which was necessary. 

E. A. RUDIGER. 
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NOTICES OF MEETINGS. 

American Soctety oF Crvit ExGrneers.--CONVENTION OF 
1882, at Wasurnaton, D. C.—The office of the local com- 
mittee, of the Secretary, and the headquarters of the Society 
during the Convention, will be at pester 10, immediately at 
head of staircase, Willard’s Hotel. 

Members upon arrival will please register at the hotel 
office and report at parlor 10. 

The ments, so far as ‘ected, are as follows: 

Tuesday, May 16, 10 a, m.—Meeting for Organization; Se- 
lection of Officers of Convention; Announcement of Pro- 

me; Reading of Papers and Professional Discussions. 

:30 p. m —Meeting; Reading of Papers and Professional 
Discussions. 3 p. m.—Visit to Capitol. 8 p. m.—Meeting; 
Annual Address, wy Ashbel Wel Esq, ident of the 
American Society of Civil Engineers. 

Wednesday ay 17, 10 a. m.—Visit to the Washington 
Monument. 3 p. m.--Meeting; Reading of Papers and 
fessional Discussions. 3 p.m.—Regular Meeting of the So- 
ciety for the transaction of business. 8 p. m.—Meeting; 
Reading of Papers and Professional Discussions. 

Thursday, May 18, a. m.—Excursion by steamboat on the 
Potomac; Examination of the Harbor of Washington and 
visit to Mount Vernon; on return, visit to the Washington 
Navy Yard. 8:30 E m.—Reception by the President of the 
Society at Willard Hall and in parlors of Wiilard's Hotel. 

Friday, May 19, 9 a. m.—Excursion to the Washington 
Aqueduct, Cabin John Bridge and the Inclined Plane, and 
Calason connect the canal and river at wh. 
*h m.—Reading of Papers and Professional Discussions. 

here will also probably be included in the programme a 
call upon the President of the United States. portunities 
will also be Rorded far a re to the pubic De Idings; - 
an examination o ntercepting sewer, pavemen( 
and other works under construction by the District Commis- 
sion; also a drive about the city of 

In addition to the discussions upon oe referred to in 
3 former circular, the following papers be presented and 


The Hudson River Tunnel: Gen. William Sooy Smith. 

Description of some Experiments on the Flow of Water, 
made during the Construction of Works for conveying the 
Water of bury River to Boston: A, Fteleyand F. P 
tearps. 

Unde under Water: A. G. Menocal. 

Targets for Rifle Ranges: Capt. O. E. Michaeiis. 

oe Phase of Metallic Behavior: Capt. O. E. Mich- 


aclis. 
s Accuracy of Measurement as increased by Repetition: 8. 
t 


Highway Bridges: James Owen. 

Reports will be expected from the Committees on Standard 
Time, on the Preservation of Timber, on Testing Cements, 
and those subjects will be discussed. 

The proposed provisions for testing iron, steel and other 
structural materials will also be discussed. 


American INSTITUTE OF Mintinc EnoIngers—PRELIMINARY 
ANNOUNCEMENT OF THE CoLoRADO Meetine.—The next 
meeting of the institute will be held in Colorado, 
in Denver on Monday, Aug. 21, 1882. A week or ten days 
will probably be spent in the Sate. A subsequent notice 
will give the detailed ay gee of the meeting and the ar- 
rangements which ma 
for excursion rates to Denver. It is necessary that the Sec- 
retary should have in good time the names of the members 
and associates who expect w attend the meeting, with the 
number of ladies who will cocompeny them. 

It is desirable that there bea large number of 
pers presented at this meeting, and members are req 
to send the titles of their papers to the Secretary as soon as 

they can. 2. 


. RoTHwe.x, President, 
27 Park Place, New York City. 
Ricwarp Pearce, 
Chairman of Local Committe, Denver, Col. 


T. M. Drown, fs 
Easton, Pa., April 28, 1882. 
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Tue AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF 
Screxce will hold its thirty- 


first ne be- 
wning on Wednesday, August 23, under presidency of 
Dawson. e juarte: 
will be at McGill University. The circular an 


nouncement 
states that $1,260 have already been subscribed toward re- 
printing the earlier proceedings. 
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for the 13th annual report of the t panes 
ani sewers to the city council of §; 


SEWAGE OF INLAND TOWNS AND CITIES, 


The State Board of Health, Lunacy and Charity 
of the State of Massachuetts had submitted to them 
the question of the future sewering of the City of 
Worcester, Mass., in view of the probable pollu- 
tion of the Blackstone River, and made a special 
report thereon, embracing a repert of a project by 
Col. Waring, made to a committee of the town of 
Millbury, whose inhabitants, residents below the 
City of Worcester on the Blackstone River, were 
interested in the question as to the healthfulness 
of their locality; and also the project of a board 
of experts on the part of the State Board of Health, 
consisting of Dr. C. F. Folsom, Joseph P. Davis, 
C. E., of this city, and Dr. H. P. Walcott. The 
Board recommended the adoption of the plan of 
ntlemen in preference to that of Col. 
Waring. The latter consisted in separating the 
dry weather flow of the sewage of the city and 
the early storm washings of the sewers from the 


54) water of Mill Creek, an affluent of the Blackstone, 


receiving at nt about two-thirds of the city 
sewage, or 2,000,000 gallons daily. 2d. agg 
the earthy matters of the sewage to subside. 
To screen out the coarser objects. 4th. Expose the 
screened sewage in a thin sheet to the air during 
its rapid flow for a distance of 500 feet, in an open 
wooden conduit 20 feet wide, at a sharp fall (about 
| 1 in 250). 5th. Carry it at alow velocity for about 
10 miles through ditches, to be opened for the pur- 
pose, bordered by rank-growing trees or bushes— 


~ | alternating from one to a second set of ditches as 


often as necessary, say once a week, so es to give 
each seta dry week for aeration of the subsided 
matters. 6th. To spread the resultant effluent 
over 126 acres of wooded swamp land, giving each 
area two days out of three for aeration. The total 
estimated cost being stated at $206,500. 

The plan recommended by the State Board be- 
ing that proposed by the experts above named, 
was briefly as follows: 

The present population of Worcester is 58,300, 
with a yearly increase for each five years of a little 

| over 20 per cent. The populated area of the ms | 

is 3,000 acres, of which 1,300 are already sewered. 
Total length of sewer, exclusive of Mill Creek, is 
86 miles. Average rainfall,48 inches. 

The ground freezes from three to five months in 
the year to a depth of from ito5 ft. The snow 
covers the ground from a few weeks to3or 
4 months, from 1 to 8 ft. deep. The monthly 
a of temperature being on a mean 47° 

abr. 

The dry-weather sewage of the city, as well as 
that proper to the valley of Mill Creek, is, bya 
separate system of sewers, brought to the inter- 
section of this brook with Blackstone River. A 
pumping station located here elevates the vn 
sewage about 7 ft., into a 42-in. conduit, whic 
carries all the sewage to be dealt with estimated 
at 8 millions of gallons daily, for about 2 miles, 
to a small subsiding tank, beyond which an area 
of 75 acres is prepared by underdraining, etc., for 
the intermittent downward filtration, daily, of 


. | this amount of sewage, which method is recom- 


mended as the most suitable. 

The estimate covers the expenses of thoroughly 
sub-draining the filtration land to a depth of six 
feet, the cost of arene and preparing the sur- 
face, clearing and grubbing, and of building a 
complete system of carriers. It is as follows : 
Separate system of sewers... 

Pum -sta' 


Ou 
Subsid 


PRES eS $408,490.00 


The estimated yearly cost of pumping is $3,500. 
This scheme is considered complete in eediand 


ification of the 
e of Worcester ; but id it be thought ad- 
visable to supplement it with irrigation, 
with a view to a more complete and better utiliza- 
font the aoe the cost snlynt eet glean 
irrigation, estimated approximately at abou - 
000, should be added to the above estimate. 
In calling attention as we have done to this de- 
cision of the Board of Experts it is that it offered 


makes ample provision for the 


May 13, 1889. 


an ity for a brief and well condensed ex. 
hibition of the pri —_ and ices attending 
the generally received methods of utilizing city 
sewage, more particularly for inland towns. A 
Ss ; ee ——- to the high value 
of city sewage for a t purposes, and v. 
crude notions are occasionally advanced in ea 
of some money value being attainable unde 
and all circumstances, and which can scarcely be 
successfully combatted short of an ‘exhaustive 
treatise of the entire subject, involving folios of 
experiments and failures. In this report the 
whole ground is covered and results alone stated, 
and by experts who, devoid of any personal bias, 
bring to the subject conclusions derived from long 
study and experience and t scientific ability. 
= — ne = extending the knowledge of 
this subject no apo! is necessary for reproduc- 
ing em «7 extracts from this report. r 

‘* For the purposes of this report, it is assumed 
that the dry-weather flow of the sewers of the 
city is at present 3,000,000 gallons q 
000 gallons of which empty into Brook above 
Cambridge street, and 1,000,000 ns at Cam- 
bridge street. Twenty-eight hundred houses are 
connected with the present sewers ; 4,000 houses 
are not connected. There are 26 woolen and 
cotton mills, besides a few iron works, saw mills, 
grist mills, a tann with shambles on the river 
and its tributaries above the sewer outlet. About 
50 gallons of the water supply are used per in- 
dividual. * * * We have, therefore, 3,000,- 
000 gallons of sewage to deal with daily, which 
the chemical analyses show to be about 
twice as dilute as the sewage of English towns, 
mixed with a brook, whose daily flow ranges from 
1,000,000 to 40,000,000 gallons, not including ex- 
tremes in a rapidly + apts city. 

‘Mill Brook, with its accumulated sewage, 


’ 


| empties into the Blackstone River at a point about 


three miles above the more thickly ee r- 
tion (the village) of the town of Millbury. The 
river flows pesatlel to and alongside of the main 
road connecting Millbury with Worcester, and at 
a point about midway is ponded by adam. Here 
a considerable portion of the solids held in sus- 
— are deposited, and a nuisance is created, 

n the town of Millbury are a number of dams, at 
each one of which some further deposition occurs; 
and along the whole course of the stream for some 
miles below Worcester putrefaction of the organic 
constituents of the sewage takes place (most rap- 
idly in the summer months), and, as a runes, 
offensive gases are liberated, which are largely 
the cause of complaint of this method of dispos- 
ing of the sewage. 

“The deposits undoubtedly stimulate and in- 
crease the growth of — ts, and are thus, 
as well as by their own bulk, hastening the process 
of filling up the ponds. This, too, is a cause of 
complaint by the Millbury mill-owners. It is a 
belief of the people dwelling on and near the banks 
of the stream that a perceptible injurious effect 
upon the general health has been produced, and 
this belief is shared in, to some extent, by the res- 
ident physicians. 

‘That the stream at times is very offensive is 

uite evident, and that this, in connection with 
the gradual filling up of the ponds, will soon de- 
reciate the value of property in its vicinity, un- 
ess some other than the present method of dis- 
— of the sewage of Worcester is adopted, is 
yond question. It should be stated, however, 
that a not inconsiderable portion of the pollution 
of the river below Mill is contributed by the 
mills of that town situated on the main stream, 
and on Singletary Brook. 

‘‘The stream four miles below the sewer-outlet 
is unmistakably oes twenty-five miles down, 
the impurity is all but lost to chemical tests. At 
Millbury the water is unfit for the nicer manufac- 
turing processes, and for boilers, and at times is 


decidedly offensive. 
‘Considering the extreme heat and cold of the 
climate, the heavy rainfall, and the dilution 
of the sewage, the difficulties in way of a 
satisfactory of the sewage of Worcester 
are far beyond those of any other town where the 
ncn te amnah cue tn oak brite aaa 
may may to experi- 
mental to a certain extent; and to be successful, 
and not create a greater nuisance than it abolishes, 
it must be costly in the original outlay, and in- 
volve also a considerable yearly expense. 
“Various methods of preventing the excessive 
pollution of streams have been or ex- 
perimented s in . They may be 


classified as WS: 
‘*1, Simple subsidence in tanks. 
‘*2. Chemical treatment or cipi 


fil 
through natural soil. 
= only 
in ht thew meee Lankans 


Ww i 
‘* The second produces an effluent which 
may be allowed to enter most streams that are not 
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afterward used as a source of water-supply, and is 
one that a number of towns are comniadsen to 

for want of land proper for filtration or irri- 
gation. It removes all the solids, and a small per- 
centage of the soluble elements; and the chemicals | 
used 


the various processes tend to fix the re- 
mainin 
Over aay different precipitation processes have | 
been 





putrescible elements in various degrees. 


one is that known as the lime 
in which about one ton of lime is added 
5 each million of gallons of sewerage of the En- 
glish standard of dilution. 

“The sewage is then allowed to flow very sl- w- 
ly through a series of carefully constructed tanks 
in which the floating solid matter, and that pro- 
duced by the chemical action of the lime, are de- 
posited, forming what is technically termed ‘sew- 
age sludge.’ When the sludge has accumulated 
toa few inches in depth, the supernatant liquid 
is carefully drawn off, and allowed to flow over 
irrigation fields or into the neighboring stream. 
The sludge, consisting in this state of 90 per cent. 
of water, is removed (usually by pumping), and is 
finally dis of in some way. After being ex- 
posed to the air for a year in the climate of Eng- 

d, it still contains 70 per cent. of water. 

‘It may be allowed to accumulate on the land, 
or it may be dug into the sol to serve as manure. 
It is usually given away, or sold (if possible) when 
partially dried. It is sometimes artificially dried 
at great expense, when its bulk is so reduced that 
it becomes a salable manure. 

‘‘In some towns in England the farmers pay a 
shilling or two a ton for the air-dried sludge at the 
leisure time of the year; in others they will not 
eart it away when given to them. 

**There are many other chemicals than lime in 
use in the a jitation processes, many of which 
produce a slightly better effluent, and a more valu- 
able sediment (if a comparison of the value of 
materials that are practically worthless may be 
made), and much less of it. In these respects 
they are to be preferred, but under most circum- 
stances they are more costly. Where the sludge 
can be allowed to accumulate without causing a 
nuisance, the lime process will usually be adopted, 
although the effluent still contains a considerable 
greater portion of the putrescible element than in 
other processes. 

_“* Where possible this effluent should, in all pre- 
cipitation processes, be passed through the soil be- 
fore entering the stream. 

‘‘For the treatment of the dry-weather sewage 
of Worcester we may assume, in the absence of 
actual experiments, that between two and three 
tons of lime per day would be required; that from 
forty to sixty tons of wet sludge, with 90 per cent. 
of water in it, will be produced daily; and that the 
cost, exclusive of interest on cost of works, would 
be from $10,000 to $15,000 per year. This is under 
the assumption that the sludge is allowed to accu- 
mulate or is given away. It is not probable that 
it could be sold unless treated by some proc- 
ess, which would be at a loss. 


“To create no nuisance in hot weather by any 
precipitating process is simply impossible, but the 
stench need not at any time be a serious matter to 
the town if the works area mile or two distant. 
It can safely be said that nothing but a ex- 
penditure originally, extreme care and a liberal 
Fg iation each year, will prevent a nuisance 
rom 


“ che 


by running 1t over land in irri 
process is quite incomplete so far as purification of 

is concerned, and on account of its much 
greater expense than that of irrigation is justifi- 
able only where something must be done and 
e h land cannot be for irrigation. 

“The fourth method, or that of intermittent 
filtration, is usually employed, when at all, as an 
auxiliary to broad irrigation. 

‘ eee Oy Ene Roomate es 
arge volumes of sewage through care 

land as can be made to pass and ee 
satisf effluent. In most cases, w any 
area is acquired for the purpose, the 
net loss is diminished by cultivating crops, as 
that cannot be done where the greatest amount of 
sewage that can be filtered is nsed. 

“The land, no matter how porous naturally it 

; to 


(Kendal, in England) where any considerable 
quantity of sewage (nearly a million gallons daily 
on five acres) is now treated to the full extent in 
that way. Intermittent downward filtration dif- 
fers from ordinary sewage irrigation simply in the 
extremely porous character of the soil selected, in 
the great amount of sewage used per acre, and in 
the abandonment of any attempt to raise crops of 
any real value; although, by taking more land 
than was at first designed by Denton, the amount 
of sewage used toeach acre may be so moderate in 
amount that excellent crops can be raised, and this 
has actually been the practice in several towns 
that have recently adopted intermittent down- 
ward filtration in England, of which Abingdon is | 
perhaps the best illustration. 


‘«The theory of the process is well described in 
the report of the English Rivers Pollution Com- | 
mission, that such a filter is not a mere mechani- | 
cal contrivance: it isa machine for oxidizing, and 
thus altogether transforming, as well as for merely 
wens, the filth of dirty water. A field of | 

rous soil irrigated intermittently virtually per- | 

orms an act of respiration, copying, on an enor- | 
mous scale, the lung-action ofa breathing animal; 
for it is alternately receiving and expiring air, | 
and thus dealing as an oxidizing agent with the | 
filthy fluid which is trickling through it. A suffi- | 
cient extent and depth of porous soil having) 
periodical intervals of rest, during which the soil | 
drains itself, and becomes refill with air, cer- | 
tainly must be the best possible strainer, oxidizer, | 
and filterer of water containing nauseous organic | 
impurities, both suspended and dissolved. 

‘* At Quinsigamond there is an area of land | 
fairly well suited for modified intermittent filtra- | 
tion of sufficient extent to dispose of all the sew- | 

of Worcester. The results of this method, so | 
far as the quality of the effluent is concerned, will 
be om satisfactory; and, withcut doubt, the | 
yearly loss will be very much less than with the | 
precipitation process. If intelligently managed, | 
the crops should portly repay the cost of labor and | 
pumping, and possibly 


whole of it, inasmuch as we propose distributing 


only 40,000 galions ofsewage to the acre, or one-fifth 
as much as is the practice in Kenda 


surface irrigation. 


‘* The fifth method, or that of broad irrigation, 
is used with more or less modification, in varyi 
de of efficiency, in nearly fifty towns of 
Britain, for about one-eighth of the sewage of the 
city of Paris, as an important part of the com- 
pleted portion of the sewerage of Berlin, Stuttgart 
and Brussels, and for the disposal of the whole of 
the sewage of Dantzic in the porous beach-sand of 
the shore of the Baltic Sea. Inno place is there 
a;pecuniary gain from the operation where the 
sanitary — of the problem is fairly solved. 
The yearly deficit varies in Great Britain from 
few hundred dollars, or the value of the time of 


the person directing it, in small towns, to several | 
laces. 


thousand dollars in lar 
the city were required, as part of their agreement, 


to dispose of the sewage by irrigation for a period | 
of years. The sewage of Paris constituted from | 
one-twelfth to one-fifteenth of the dry-weather | 


flow of the Seine, being also unusually offensive 
and with an excessive amount of solid deposit, so 


that the nuisance was so great as to demand even | surface irrigation may 


a costly remedy. 

“A light loam with a subsoil of gravel is best | 
adapted to the pu of sewage-irrigation, and | 
800 acres of 1t may be made to sufficiently cleanse | 
1,000,000 ions of sewage daily. ith that | 
quantity, however, it would be often necessary to | 
pour the sewage on the land when the soil was | 
already wet enough, or even too wet, for the crops, 
so that agricultural loss would be the result; and 
in heavy rains it would not be always ible to 
purify at all the sewage, which would simply flow 
over the land to the nearest stream. 

‘* With less than 300 acres of land to every mil- 
lion gallons of sewage, any crops but grass might 


be almost ruined in a wet season, unless the excess 


of water and some of the 
into some stream; and it must be 


y in eight in favorable 
eather. In timeof wet soil any 
of course, would be in 


, 


| flows into the stream, thereby involvin 


l, but about | 
twelve times as much as could be used in ordinary | 


' the works, and that at most the deficit can hardly 
| be over six thousand dollars a year, pumping in- 


reat | 


q | fied intermittent filtration, and simply as a 
' means, to be determined by 


ger pi 
‘*In Dantzic the contractors for the sewerage of | 


| vent the successful raising of 7 
lied 
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sewage-farm at Gennevilliers, and, commonly 
speaking, the products of them find ready sale. 

‘-All sewage-farms that are not managed with 
care are nuisances. There should never be exces- 
sive nuisance; and offensive odors can be avoided 
in the climate of England, as they can pon 
also be prevented here, if sufficient land is avail- 
able. 

“ The best practicable treatment of the difficulty 
is upon the principle adopted for Paris; and this 
can be made satisfactory from all points of view, 
except that of profit. he plan consists in having 
a large tract of land upon which the sewage may be 
poured when that is for the advantage of the 
crops; and in being able to dispose in some other 
way of all that is not wanted on the farms. 

“This other way in Paris now consists in dump- 
ing it into the river Seine By the new plan it 
will be conveyed to an immense uncultivated tract 
of land owned by the State. Neither of these 
methods would be available for Worcester. We 
know of no other scheme so practicable as being 
able to provide for all the ordinary sewage by 
modified intermittent downward filtration, and 
procuring several hundred acres, upon which sur- 
face irrigation may be attempted, and extended 
from year to year. 

** Whatever may be the means adopted to purify 
the sewage, the first step must be to separate it 
from the very great, but extremely variable, 
amount of witer uniting with it in the brook, and 
to provide for the direct discharge of storm-over- 
a consid- 
in so changing the present 


erable outlay of mone 
ie city as tol fulfill these re- 


sewerage system of t 
quirements. 

** An exact comparison of the annual cost of the 
precipitating system and of sewage-irrigation ia 
not practicable; the actual facts in these respects, 
wherever either has been adopted, having been al- 
most always disappointing when compared with 
the estimates. The difficulties which must be met. 
are new, and their cost must be decided largely by 


so in good years the experience. Probably the annual loss by precipi- 


tation would be between ten thousand and five 
thousand dollars. A favorable view of irrigation 
in Worcester would be that, in the best years, 
with skillful and economical management, there 


might be no loss beyond the interest on the cost of 


ing | cluded. 
oe properly dispose of the present sewage of 
| Worcester irrigation would require nine htn- 
dred or a thousand acres of land, which would 


| need to be increased in the near future. Unfor- 


| tunately so large an area of suitable soil conven- 


| iently located is not at command except by ex- 
a pumping. We have therefore considered 


irrigation only in connection with modi- 
ible 
I experiment, of reduc- 
ing the net yearly loss to the city in disposing of 
its sewage by the latter process. 

** We therefore recommend, as the most practi- 
cable and least expensive method of disposing of 
the sewage of the city of Worcester, intermittent 
downward filtration upon so —_ an area (75 
acres) that the sewage daily distributed per acre 
(40,000 gallons) will not be large enough to pre- 
Ordinary 

be a y private par- 
be o efit to the crops; 
the filtering ground, however, always being suffi- 
cient to of all the sewage, whether the 
farmers in the vicinity choose to make use of any 
of it or not.” 


ties so far as that ma 





RAWLINSON ON SYSTEMS OF SEWERAGE, 


We have it stated by the advocates of the 
separate system in this country that Robert Raw- 
linson, the well-known ish engineer, and 
author of ‘“ ions as to the Preparation of 
werage Drainage and Water 
Supply,” was an advocate of the separate system 
of sewering in opposition tothe combined. We 
take occasion to quote from an exchange a few 


ing wu this t, from a letter 
eecle ecttten’ by laeiimaon f, and there- 
fore presumed be authority. The italics are 
ours : 


or 
the rainfall, and 


= 
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have said the heavier the rain the less in diameter for the English edition. This opportunity once 

ene ens —- intended rr ae a lost can never be regained, and the amount to be 
» 80 in my opinion . Waring, at Mem- : 

phis, has hit the richt wailon the head. I how. invested ix so small that those who want the book 


ever, insist on right lines, true gradients 
trances, man-hvles and lamp-holes, full 
tion, and the removal of roof water. Time and 
experience will show Col, Waring how far his first 


ventila- 


yenture with small sewers and drains answers. J. 
shall not be surprised to learn that either he or his | of 


Sollowers enlarge their sewers and take in roof and 
yard water, * * * 

“As to town sewering and house draining in 
general, I do not wish to be considered wedded to 
any special system, combined or separate. There 
are cases in which I would exclude surface water 
——I have done so ; and there are cases in which I 
would take in surface water, as I have done ; and 
as to the so-called causes of disease, by the growth 
of low forms of organic life, ‘bacteria,’ etc., in 
sewers and drains, eon contented to leave their 
study to medical men, chemists and microscop- 
ists. My aim is to construct sewers and drains of 
absolute truth in line, grade and sectional form‘ 
having smooth and vitreous surfaces, and to so 
proportion them to the flow of sewage and flush- 
ang that in work they shall remain absolutely 
clean. I then leave rats, bacteria, germs and 
other organisms to take care of themselves, as I 
know experience that such cannot find any 
abiding place in sewers and drains so constructed 
and 80 ma ow 

‘‘There are, however, American experts who 
know far more about some of these things than I 
do. I can only refer to my suggestions on main 
sewering and ning as gable ed and as adopted 
and practiced by the leading sanitary engineers of 
Great Britain—and, indeed, of Europe. There is 
not a suggestion put down which is not the result 
of out-of-door practical experience, and must not 
ree he read superficially but must be studied to 
be fully understood. 

“*T have been complacently told by young engi- 
neers, after ten years’ practice as Local Board Sur- 
veyors, that they were only beginniug to see fully 
my wane and I fear some of the American 
engineers who have condescended to notice my 
works and su ions have only done so super- 
ficially, and have, consequently, failed to grasp 
= full meaning. * * I also find that origi- 

ideas are most complacently aes in 
which there is nothing wrong, if the thief does 
hot return them to you as his own. 

“IT make no claim to having either adopted or 


repudiated a combined or a separate system of 
sewers,” 


SUSPENSION BRIDGES. 


We find much to commend in the paper by Pro- 
fessor Du Bois under the above heading in the last 
number of ENGINEERING NEws, as indeed we do in 
any paper from his hand. With reference to this 
question of the usefulness or the contrary of stays 
toastiffening truss, we admit, of course, that unless 
bya carefulness of adjustment, very difficult if not 
oo to maintain in action, there can be no 
reliance upon any computation of strains due any 
stay or p of stays, and to attempt to apportion 
the relief to the cables afforded at all times, by 
simply estimating the sustaining power of the 
stays, is clearly an error, and not one that Mr. 
Roebling fell into, although a strenuous advocate 
for their practical value in long span bridges. 
With reference to the limit of flexibility at which 


such a structure may be said to oa a 
like rigidity as understood by him, we shoul 

much like to hear from Professor Du Bois, and 
while we must take some of the intermediate oo 
of his calculus on his personal credit for truth- 
fulness of application, we can appreciate the re- 
sults to which he attains as of scientific interest. 


LATHAM’S SANITARY ENGINEERING. 


Several years ago we published a reprint of the 
above standard treatise on sewerage and sewer 
construction. Of the 3,000 copies printed less 
than 200 now remain; we have sent the sheets 
of these to the bindery and in a week expect the 
bound books to be returned. The price of the 
original English edition is $12; our American 
edition, bound in boards, is $3; the present, lot in 
cloth binding, we propose to close out at $1.50. 
This is not an abridged copy of the best treatise 
on sewerage that has ever been published in the 
English language, but is almost a verbatim re- 
print of the original edition, with the addition of 
other valuable matter on the same subject that 
cannot elsewhere be had. When all these remain- 
ing copies are sold, there will remain the few that 
are bound in boards at $3, which when sold 
closes out forever the cheap edition of this in- 
valuable book, when the price will be stiff at $12 


side en- | cannot longer afford to be without it. We will 


'send it post paid to any address on receipt of the 
| money. 


BarGains.—We find that the accumulation 
pamphlets, books, reports and exchanges of 
the past years are entrenching so largely on the 
| space at our disposal that we = to offer 
| such of them as are of value to purchasers at such 
rates as cannot fail to be appreciated. We will 
be pleased to have book-buyers call and examine 
| for themselves. The prices range from 0 to a 
| premium on former retail rates of books now out 
| of print. 
—_——__—»>-+o > 
| , REPORT OF THE MICHIGAN ASSOCIATION OF CIrviIL 
| ENGINEERS AND SURVEYORS.—We have received 
| from the secre of the above association a 
| printed number of the above report. It is an 
octavo pamphlet of 56 , and the price is 
twenty-five cents, which may be sent in postage 
stamps. It is well worth the price. We refer our 
readers to a notice of it in a previous issue of this 
journal. 


PERSONAL. 


Mr. Sayres G. KNIGHT has been appointed city 
engineer of Racine, Wis. 


Cot. W. P. CRAIGHILL, of the United States 
Engineers’ Corps, was in the city on Wednesday. 


Mr. O. N. LuLL has resigned his position as 
Chief Engineer of the Cumberland Valley Railroad. 


Mr. C. C. Harris is Chief Engineer and General 
a of the Chicago & West Michigan 


Ir is stated that Mr. James Ross, of Toronto, is 
to be tendered the position of chief engineer of the 
Canadian Pacific road. 


JOSEPH O. OsGoop has been elected Chief En- 
ineer of the California Southern Railroad, with 
eadquarters at San Diego. 


W. R. GILLEs is Chief Engineer of the Red River 
& Lake of the Woods Railroad, now 


being sur- 
veyed between Crookston and Fort'Hilairé, Sain. 


CoL. W. C. LEMERT, of Crawford County, O., 
has resigned the position of Chief of Engineers 
upon the Governor's staff, and Col. G. N. Gray, of 
Ironton, has been appointed to fill the vacancy. 


MaJ. FRANK FANNING, Assistant Engineer Union 
Pacific Railroad, who has been in charge of the new 
shops being built at Grand Island for the past 18 
months, has resigned to accept the appointment of 
City Engineer of St. Joseph, Missouri. 


Mr. JOHN ORTTON, formerly Mechanical Super- 
intendent and latterly General Master Car-Builder 
of the Canada Southern Railway, has received the 
appoiy orent of General Manager of the Portage, 

estL, & .e & Northwestern Railway. His head- 
quartei> will be at Portage la Prairie. 


Epwarp P. Apams, C. E., who has been for the 
past nine months en on the construction of 
the shops of the Northern Pacific Railroad at 
Brainerd, Minn., has returned to his headquarters, 
No. 178 Devonshire street, Boston, Mass. ; his tusi- 
ness engagements as a landscape architect in the 
East necessitating the change. 


MasorG. J. LYDECKER, who has been designated 
by the President as Engineer Commissioner of the 
District of Columbia, to: succeed Major Twining, 
isason of John R. Lydecker, who was Deput 
Collector under General Arthur in the New Yor 
Custom House. He hasan excellent record as an 
engineer, and was fora time Assistant Professor of 
Engineering at West Point. : 

A WELL-KNOWN North country engineer, Mr. 
Charles MacNay (son of the late Mr. Thomas Mac- 
Nay, of the Stockton & Darlingtan Railway) is 
about leaving Newcastle for Canada, to devote 
his professional skill to railway enterprises in 
that country. Mr. MacNay, though a compara- 
tively young man, is not without Canadian expe- 

vi 


rience, ing been some years ago on 
te pein Trunk ae ieee the ‘Neweastle Daily 
ronicle. 


CureF ENGINEER GEORGE W. MELVILLE, who is 
making the hazardous and almost ho seareh 
for the missing boat and party of the Jeannette 
under command of Lieutenant Chipp, is a man of 
very striking a ce. He was born in this 
city, days we a 
Knickerbockers. He isa 


and in his — 
known among the 
heavy-built man, weighing about 190 pounds, and 


is about five feet eleven inches in 
large and powerful frame, he .is of 1 
plexion, and has bri 


it. Of 
t com- 
ae He ‘is 


supple, and a returned 
from the Arctic in the Tigress, in November, 1878, 


he visited the engineer's office in the Navy Y 
and w met by his brother officers the nat 
quests was asked. ‘‘ Well, George, how do you 
eel?’ He answered, ‘As bright asa new wuni- 
form, and I never felt better;” and to prove his 
assertion turned a hand-spring without the least 
difficulty. 


JEROME J. COLLINS, the meteorologist of the jj]. 
fated Jeannette expedition, and who perished with 
= DeLong in the Lena Delta, was at Cork, 
Ireland, October 17, 1841. His father, Mark Collins, 
a merchant manufacturer of the city, was 
a member of the Town Council for twenty- 
two years when he died, in 1868. At the Mansion 
House School, under the Fathers of St. Vincent, 
young Collins early manifested taste for the exact 
sciences, and when barely sixteen years old he be- 
came a pupil of Sir John Benson, the city and 
harbor engineer. He worked his way up rapidly ; 
was made assistant be pre by the Corporation. 
In this capacity he ¢ of the erection of 
a number of im t wo in the river and 
harbor, and in the case of the North Gate Bridge 
was publicly thanked and his name inscribed on 
the work where his statue may yet stand. But 
for his active spirit his native city did not offer 
sufficient ee, and he practiced his pro- 
fession in England, where he made several railway 
surveys and had charge of important constructions 
in the midland counties. g the financial 
depression of 1866 in England he turned his face to 
the New World and took for New York. 
After some professional em: t in the Union 
Pacific Rai Company’s office he was offered 
and accepted the task of directing the reclamation 
of marsh lands in New Jersey, near Newark. This 
important work was completed with great success 
in the fall of 1868. In 1860-70 Mr. Collins was 
Street Commissioner of Hudson City, N. J., where 
he resided. Shortly aftér he was appointed chief 
engineer of the Marsh Land Company, and subse- 
Rerettry. ‘the Wwespolney tober of thie greet 
sec . e ailure o t 
scheme of ews vectuinaaton, in which he had 
unbounded faith, caused Mr. Collins to turn his 
attention to city surveying and general 
ing practice, at the same time Nes patente to the 

ly press on wane subjects, but particularly on 
meteorology, whic forsome years attracted 
his close attention. The potentiali of a com- 
prehensive weather service were a fascinating 
subject'of speciilation and experiment for him. 
Finally his journalistic leanings weaned him 
eering, and in 1875 he became regularly 
attached to the Herald editorial staff. 


OBITUARY. 


Masor WILu1aM J, TWINING, Engineer Commis- 
sioner of the District of Columbia, died in Wash- 
ington on the afternoon of the 5th inst., of pleu- 
risy, at the age of 42 years and 8 months. ajor 
Twining entered the military academy, as a cadet 
from Indiana, July 1, 1859; graduated number 
four in his class in 1863, and was sppointed first 
lieutenant in the engineer corps. e served in 
the department of the Cumberland till 1864, when 
he was designated as chief engineer of the depart- 
ment of the Ohio, with rank of captain and aid- 
de-camp. Subsequently, he served for a short 
time in the 23d army and in the department 
of North Carolina. He took part in the invasion 
of Georgia and in the operations against Gen. 
meee teh es a 1865, 7 was ap- 

in incipal assistant professor of engineer- 
lee at West Point, remaining there for two years, 
when for nearly three years he served as chief en- 
gineer, department of ota. After engineering 
services in the sixth light-house district, at Wil- 
let’s Point, N. Y., in connection with boundary 
surveys, and also on the Union and Central Pa- 
cific ae he was appointed on June 27, 1878, 
mmissioner of the District, having 

the rank of major of engineers October 

16, 1877. Major Twining was considered one of 
the most accomplished and ble engineer offi- 
cers of the army. His duties in connection with 
the Board of eee of oo irae a 
performed with suc speedily 
the District Social h ae eee, 
; ,» he was very ’ 

and those who enjoyed his intimate ac- 
uaintance will grieve for him as fora lost brother, 
or few men wie attracted to themsel 


ives s0 many 
warm friend is worth as an o was ‘so 


engineer- 
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of the Navy, Mr. Chandler, who represented | 
the Cabinet. The President entered the side door | 
pnattended shortly before the hour and was shown | 
to his usual seat. Judge Wylie and Judge Hagner | 
were present as reptesentatives of the District 
judiciary, besides the large individual delegations 
which attested to the personal popularity of the 
man as well as the appreciation of his services 
as a public official. The commodious church 
edifice was crowded ; every seat was occupied, 
when the hour for the services . The 
House District of Columbia committee on the 
8th adopted resolutions ‘‘ that we have heard with 

rofound regret of the death of Major William J. 

wining, late Engineer Commissioner of the Dis- 
trict of Columbia; that in the death of Major | 
Twining the District of Columbia hus lost a faith-| 
ful and intelligent friend, a most competent and 
judicious officer, who did his duty in all re- 
spects with a high appreciation of the present | 
necessities and the future possibilities of the city 
of Washington; that the army of the United States | 
has lost a noblecomrade in arms, whose services 
during the late war commend his memory to the 
grateful recollection of the people of the United 
States; that the committee ever found Major 
Twining an_ intelligent officer and a judicious ad- 
viser in aiding thera to shape the legislation of the 
District so as to meet the requirements of the peo- 
ple; that'so far as our public duties will permit us 
we will attend his funeral, and thus bear testi- 
mony to the respect and eseeem we entertained 
for im.” 

A general order was issued on the 8th by Gen. 
Wright, commanding the engineer corps, an- 
nouncing the death of Major Twining, directing | 
that the officers of the corps wear the usual badge | 
of mourning for thirty days. After giving a sketch | 
of his life, the order refers to his services as 
District Commissioner, and says: *‘ To this office 
he brought unsullied integrity, sturdy good sense 
and executive ability of the highest order, and for 
nearly four years he has performed its duties with 
euch rare skill and- good judgment that his death 
is ed by the community, whose affairs he 
administered, as a public calamity. Major Twining 
was be gga george for his gentleness and the 
strength of ‘his character and his intelligent de- 
votion to duty. No officer of his age has done 
more to sustain the high reputation of the corps 
of engineers, and his sudden death, in the prime 
of bis usefulness, is to his brother officers a per- 
sonal affliction, and to the corps a serious misfor- 
tune.” : 

Adjutant-Genera! Drum designated Lieutenants 
R. L. Hoxie and F. V. Greene to ne the 
body to West Point as a guard of honor. e has 
also notified General Howard, Superintendent of 
the West Point Mihtary Academy, that the Secre- 
tary of War has authorized the interment there, 
in accordance with the wish of Major Twining. 

Se 


RECENT INVENTIONS. 


CONCRETE PAVEMENT. 

This improvement consists of a concrete pave- 
ment for roadways, laid in sections on a convex 
bed or: foundation, and extending from curb to 
curb. It is provided with grooves running trans- 
versely across the roadway. 

AERIAL NAVIGATION. 

This novel air-ship has the balloon body made 
reefable, so that its lifting capacity will be vari- 
able. A horizontal or ing is adjustably 
fixed below the balloon, so that it may be 
sented to the wind at any angle, whereby the 
wee ee << ee in the air in verti 
inclinations. The sus car has one or more 








SF 


rubber is pivotally connected to th 
the guiding sail, and is provided with a 
steering lines, extending from the 
brace tothe car. Automatic valves 
quantity of gas in the balloon. 


EARTH AUGER. 


construction 
ductor or 
g of t 
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journal box is hermetically sealed to the air, the | 550.77, and the votal receipts have been $181,705.14. 
temperature of the bearing cannot rise above boil- The bonded debt is now ,298.16, with interest 
ing point, as no water or oil can evaporate. at from 6 to 4 per cent. - 
CONSTRUCTION OF GIRDERS. The expenses and receipts for four years have 

Into a hollow iron shell is loosely fitted a wooden ! been as follows: 


core, the shell having first been heated to a degree "Se a ee ee 
below redness — —, is then forced into Cost of 

the interstices. en cooled both are firmly ce- * ens ; 

mented together. Receipts. £3.975.08 $4000.29 “Bowooes Sraanes 


4,069.29 25,600.55 27,533.62 
NOVEL MOTOR. ‘ The works are managed by three water commis- 
In this improvement a series of radially ar- sioners. Gilman A. Bean is the Superintendent. 
ranged receptacles for volatile liquid are connected CCC.—ATHOL. 
by tubes in pairs. Underneath the receptacles is Athol, Massachusetts, in lat. 42° 34’ N., 
a tank of warm water, in which the receptacles | 1g’ w 
forming each pair dip alternately. An exterior jer’, 
jacket or casing is employed, which directs the There are two villages. Water-works were built 
warm air from a lamp or other calorific device | jn 1876 for a private company, by S. L. Wiley, tak- 
around the sides and ends of said tank. - This ing the supply from a mountain brook, on which 
jacket or casing has in one end a door that opens an impounding reservoir of 20 acres area is formed 
for the convenient withdrawal of said tank. The by adam of sand, with a stone masonry heart-wall, 
receptacles are secured to a revolving frame by 14 ft. high and 600 ft. long. This reservoir is 500 
rédially adjustable brackets connecting said ¢, above one village and 400 ft. above the other 
brackets to the frames. The water passing through a sand and charcoal 
CRUCIBLE FURNACE. filter, is conveyed through a 12-in. cast-iron pipe 
This improved crucible furnace has a series of | tO two distributing reservoirs of one acre area 
grate bars, the central ones of which being cast | each, 200 ft. lower down. ; ; 
together solid at their center, and centrally hol-| _ Distribution is by-11 miles of cast-iron pipe of 
lowed out on their upper face. A block of refrac- from 12 to 4-in. diameter, with 50 fire hydrants, 
tory material is adapted to rest within the re- 19 gates, 300 taps, and 10 meters. The town pays 
cessed grate-bars and receive tht bottom of the $50 per year for each hydrant. Wrought-iron 
crucible. service pipes are used. 
The daily 


The population in 1880 was 4,303. 
ee : 7 ; consumption isnot known. 

_ This improvement is designed for use in connec-| The capital stock of the company is $80,000. 
tion with a single-acting steam-pump, or high- The works have cost $89,000. No further financial 
pressure pump, having a sivgle piston. It has two statistics are given. 
direct steam ports so arranged as to servealter- § [. Wiley is President of the company, and J. 
nately as an induction port to the valve-plupger B Cordary. the Superintendent. 
at one part of the stroke, and as an eduction port enté.- ak mete 


at another part of the stroke. ha oat 
WASHINGTON. D. C. F. B. Brock. Alameda, California, in lat. 36° 50° N., long. 
ore a ee 121° 25 W., is on level ground, surrounded by 
= hills. It is chiefly occupied by persons doing bus- 
THE HISTORY AND STATISTICS OF AMERI- nas + a. Francisco, 5 miles distant. 
aoe | settled in 1856. : 
CAN WATER-WORKS. | Water-works were built in 1875 by R. R. Thom 
son as a private enterprise, taking the onpely 
| from ae eran aan ee Sow from which is re- 
, | ceived in a we t. deep, whence it is puin 
Continued from page 148. | by two Worthington pumps (one low srecines Pod 
CCXCIX.—-WOBURN. one high pressure for fire purposes) 110ft. into a - 
Woburn, Massachusetts, in lat. 42- 15' N,, long. | wrought-iron tank holding 250,000 gallons, placed 
71 10’ W., is in a hilly region, containing many |on top of a_ brick building occupied for business - 
natural lakes and ponds. Settled in 1640, it was | pu The tank is 66 ft. above the highest 
incorporated in 1642. Water-works were built by | point in the city. 
the town ia 1873, after plans of Henry M. Wight-| Distribution is Bf 30 miles of cast-iron pipe of 
man, C. E., and under the superintendence of| from 10 to 4-in. diameter, with 56 fire hydrants, 
@lemens Herschel, C. E. oo and 300 taps. Service pipes ate of galvan- 
The supply is taken from a filter gallery 82 ft. | ized iron. 
long and 12 ft. wide. The side walls, 9 ft. high,| The population in 1880 was 5,705, and the daily 
are of rough stone laid without mortar. The gal- | consumption in 1881 about 250,000 gallons. 
lery is covered with a semicircular brick arch. It} No financial statements are given. 
was at first intended to take the water by acon-| Dell Linderman is the Superintendent. 
duit, from Horn Pond, which has an area of 108 | CCCII.—BOULDER. 


acres, a depth of 20 ft., and a water-shed of .7 Boulder, Colorado, in lat. 40° 2’ N., long. 105° 6’ 


sq. miles. In excavating for the pump well an W.. is at the eastefh base of the Rock 
: a y Mountains, 
cohduit line, 100 ft. from the pond, so. much water at the mouth of Boulder Cafion, on the creek of 


was encountered in the gravel that the gallery was : 
: : the same name. 
substituted and no connection made with the Settled in 1859, it was inc rated in 1871. 


d. A Gin. submerged centrifugal et doe | °4 Water-works were built by the city in 1871, after 


rst run for 7 days, a second one ad : 
: ‘d : lans of J. S. Titcomb, taking the supply from 
days, and s Gin. An pump then added; but Ider Creek, three miles from the csp and con- 


Toul ‘nt’ be ep lower tha 855 TS, below the |ezing the waler about a walle in an open ditch 
level of the po In the following spring, the arou the side of the mountain to a reservoir 
contractor abandoned the work and it was success- — Ae ee Lag om teu . Le foot 

_— ills, with a masonry wall across the lower 
fully completed by. the Water Commissioners. | jij.’ I¢ is 150 ft. above the city. 


aye mechan 27 map on pe ahh tg by a| From the reservoir the water is conveyed to the 
% horse-po nes are ee city by a cast-iron Shee of 10-in. diameter for 3,000 
these 0.000.000 uhemn gar a. ¥* | ft., and 8-in. for 8,009 ft, further, then branching 
PA connection by pipe was made between the | int distribution pipes of 6, 4 and 3-in. diameter. 
gallery and the bat it has never been used Additional main pipes are to be Jaid in 1882. 
the gallery g all the water required. * | There are 6 miles o woos 87 fire hydrants, 16 
The average quantity drawn dail and 400 taps. ice pipes are of galvan- 
for 8 years has ranged from 500,000 to 775,- 

In the excessive drought of 1881, a 
draught of 1,000,000 gallons reduced the 
of the water each day to near the lowest 
point at which the pumps could 


long. 72”., 
-,.is m a rocky and broken country, on Mil- 
River, which affords extensive water-power. 
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zed iron and léad. 
The an gapare ip in 1880 was 4,000. The daily con- 
sumption is not given. 
The works have cost $50,000, and the receipts - 
have been $20,000. The bonded debt is $44,000 at 
8 cent. interest. 


H 


E 


ley 


work. 


: works are managed by the City Council and 
pum, — ae by a le gp re a superintendent. "This position in held by Samuel 
878, and a Blake pum of tae aamne cnpael o KALB 

erected in 1881, It is lifted 220 ft. into a recervoir ene 


built in excavation and 
Pond 


4 embankment, on Horn 
ountain, 160 ft. above the town. The 
is 20 ft. deep, and contains 6,000,000 


De Kalb, Illinois, in lat. 41° 56’ N., long. 88° 42 
W., is on level ground on Kishwaukee Creek. 


Settled in 1806, it was incorporated as a village in - 


Water-works were built. in 1876 by C. 
i Tintenetecie leis teas 

if ety et yo. bore, . 
m a wind- 
chemi pera into a wooden 


a : “wa WE offer any number of the Weale’s Series remain- 
in 1880 was 11,024, ‘The daily | ing on our shelves at half the price they can be bought 

2,578 ns...  __ | elsewhere in America, Numbers that we do nothave. 
$522;-' are full ; : ge ee Lees 
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BNGINBERING NEW Ss. 


tank holding 60,000 gallons, placed 65 ft. above the | From T. M. Smith, 


| the water-works of , Saperintendent, satiate ese J. B. S| 


Distribution is by 114 miles of 6 and 4-in. cast- | Overton, Speen: aoa of the 


main etreet 


iron 


and 34 mile of wrought-iron pipe, with works of Virginia 


reat Dell tae 


17 fire hydrants, 6 gates and 64 taps. Wrought-iron | | Seve, statistics of | ceparbeblictr Aubbote, 


srvice pipes are used. 
The E 


tion in 1880 was 1,600, and the daily | | works of Athol, Mass, 


consumption 40,000 
= The works have oes $04 
debt of 
financ statements are 
The works are ma 
the City Council and t 
COCIV.—CLARKSVILLE. 
Clarksville, Tennessee, in lat. 36° 32’ N., 
87° 18 W., on the Cumberland River, is on 4 hig 
bluff of white limestone and red clay, which aH 


intersected by deep ravines. It was settled in| 1982 


1785. 


by Travers Daniel in 1879, v3, taking the suppl - rom 
the Cumberland River, and pamping it by a Blake 
pump of 16-in. bore, 275 ft. into a stand-pipe ra ft. 
in diameter and 102 ft. high on the highest ground 

in the city. 

Distribution is by'5 miles of 
from 8 to 4in, diameter, with 48 fire h 
gates, 156 taps and 2 meters. The city pays 7 
each a year for 40 a Lead wrought- 
rg arvee pipet se 

population in 1880 9 was 5,010. The daily con- 
“ aie is not known. 

The, works cost about $45,000. The bonded debt 
is $50'000, bearing 6 per cent. interest. No further | Reco 
financial statistics are given. 

The works were man by Travers Daniel | 
until August, 1881, 


8 oe 
T. H. Smith is the Superintendent. 
OCCV.—COLUMBIA, TENN. 


Colpmbia, Tennessee, in lat. 35° 48’ N.. long. 86° 
= —* is on Duck River, in a mountainous dis- 


, of 
nydrete, 15 


8. L. Wiley, statistics of the water- 
From G. H. Bean, Super- 


intendent, statistics and water rates of the water- 


$34, 000, There is a bonded | ous of Woburn, Mass. 
000 at’ 8 per coped interest. No further | 


The circular sent to Blue Rapids, Kansas, being 
uncalled for, it issupposed that there are 


| returned 
a the fire committee of | no water-works there. 
city clerk, 8. O. Vaughan, | 


CORRECTION. of thind paragrap 29, 1! — © 135. Bethlehem. 
| Beginning of toe an under con- 


ay a 6, “een p. vende Bt. Paul, The water- 
a were purchased by the city on April 19, 


> 0 00 ae 


The above association, . -which held. its second 
annual meeting at Indianapolis on the 17th and 
18th of January last, has just published its report. 
It is not a yur: voluminous document, as only-ati 
abstract of the business transacted and of the 
¢- | discussiong is given. It publishes the constitution 
and by-laws and list of members of the Associa- 
tion. The officers for the year are: Presi- 
dent, W. A. or ean of Cass County; Vice- 
President, P. ee mary oa oe County ; 


Comer . tee 
naan 
Marion ‘County: Trouwaves: daw pane, Piasaean 


- 


eee then by Fox & Td County ; Executive Committee. “Hetvey'B. — 


| Morrison, Knightstown; Lewis 8. Alter, Jasper; 


ndianapolis; John B. Malott, Bedford; Robert I 


| Ira McConnel, Crawfordsville. 
Toere are 34 members. We publish elsewhere 
an address that was delivered at P this meeting. 


"Wettled ih 1819, it was chartered in 1848, and | ENGINEERING OONSITY. CORNELL UNIVER- 


agete in 1869. 
ee one built an baery by ee city, 
taking the su tom springs yor ng 
150 fe into a oe xc and stone reservoir 20 by 0 ft. 
11 ft, deep, about 80 ft. above the city. 
are now in use a Cope & Maxwell —— 
érectéd in 1877 and a Dean pun)p erected in 18 
Distribution is by 6 nitiles of 8-in. cast-iron pipe: 
with 2 fire hydrants, 6 gates oat 120 Sauk and 1 
meter. Wrought-iron service aoe as 
The population in 1880 was at oo the daily 
éonsumption about 50,000 gallons. 
ane cost. of the works i is unknowa, The annual 
nses ate about $3,000 and the receipts $1,500. 
enry Adkinson is the Superintendent. 
The erection of new works is now under con- 
sideration. 
CCCVL—VIRGINIA CITY. 


Virginia City, Gold Hill and ps! City, Nevada, 
in lat. 38° 42’ N., long. 119° 18’ W., are on the east 
side of Mount Davidson. Virginia City is 6,200 ft. 
above sea level; Gold Hill is in Gol Run, a dry 
ravine 2 miles ‘distant, and 200 ft. lower; and 
Silver City is in the same ravine, 2 miles lower 
down, The city was settled in 1850, Before 1872 
water had been obtained by tunnels driven {nto 
the side of the mountain. This supply having 
been exhausted water-works were built by a pri- 
vate company after the plans : Hermann Schness- 
ler, C taking the sup ly from the Sierra 
Koran, mine distant. “A < am of stone masonry 
40 ft. an t. long, forms an impounding 
reservoir on Hobart Creek, of 1,000 acres area. 
The water-shed is about 12 miles, on which 
the annual snow-fall is over 20 ft. deep. 

e water is conducted through 22 miles of 
een eae! 18 eae ¢ in. pata uf 20 ft. to 
mile. We between the | scri 
Sarve-ciornde: aed the Mt. Davidson range, the 
water is conveyed for 7 miles in two wrought-iron 
riveted pipes of 10-in, and 12-in, diaméter, which 
at the lowest der 1,720 ft. head. The 
water is dist in 
rock eroeeatign, 270 by 300. rt and 15 ft. Pp, 
, and one in earth ex- 


350 ft. above V ea Ci 
cavation, 170 b aud 8 ft. deep, er 
Distribution is by 25 of 


above — ra Dee i. 
wro t-iron Settee 
ug pe piper Sow vaten 
in Gold Hill, ahd 10 in silver | 


= e 1-in. a 
e number of taps is not 


inia City, 28 
Gg. given 
lation in 1 was 13,705. The wea a 
eosanihy on is 4,200, gallons. “The 8 
largely used for mills and mines. 
e 

statistics are given, 

J. B. Overton is the Superintendent. 

(TO BE CONTINUED]. 


» statistics of the water-works De- 
-From William J. Andrews, — 
statistics of the water-works at Columbia, Tenn 


ing; the 
works cost $2,170,000. No further financial: 


It is not necessary to dwell upon the advantages 
offered to the general student by the thorough 
course of study pursued at the Cornell University, 
vate the register Se the ay er ab year oat 

its so complet¢ preparation the speci 
study of civil engineering in all'its branches that 
we are induced to call attention to the scope of in- 
struction in this department, which may be ex- 
tended to a five-year course, conferring the degree 
of Civil Engineer; the four-year course conferring 
the degree of Bachelor of Civil Engineering. 

The instruction is given by means of lectures 
and recitations, with drafting, and field and labo- 
ratory practice. The field work embraces the 

operations and the more recent methods ve 
land, railroad and eke ape surveying, 
gether with hyd geodetic practice: 
and since 1874 the epariment tof che Civil 
has been en in the surveys of the hyn. 
graphic basin of Central New York,as a contribu- 
tion to the geodetic surveys of the United States 
Government. 

Laboratory practice is provided in chemistry, 
mineralogy, metallurgy, geology, physics and 
civil engineering. 

The students of this department receive instruc- 
tion in an extended course of mechanics, 
plied to engineering, and their professional 
ration comprises the following subjects: 
cation and constructions of es en canals and 

of foundations, 


in 
water and on land, and of superstructures and 
tunnels ; the surveys, improvements and defenses 
of coasts, harbors, rivers and lakes ; the determi- 
“ation at astronomical co-ordinates ; the 
tion of mechanies, graphical statistics 


ibed studies, 
ees sal ecko 
a. —The special library of the 
ment possesses many valuable w: 


the extensive recently Feeweted to. 
it by the French government; and in addition, 
ral are available 


the resources of 

of the department.. The 
Singering las laboratories contain various machines, 
appliances for engineering inves.- 


penet ae ae contain the following 
whi additions from 
ropriation : 


uret collection of models in descriptive 
piomietey ks stone-cutting. 
‘ate The Caters ry. gen aoe and ss ‘models 


motile ba cme 
with Game of ie 


models 
in 


cometry and stone-cutting, 


vier models, and others 
meade at the University, 

4. The Grund and Sobn collections of bridge and 
track details, roofs and trusses, supplemented by- 
similar models by ee and other makers. 

5. A complete railroad bridge of one-hundred- 
foot span, the model being one-fourth of the 
me Th Digs collection of ‘king mod 

e Di wor models in 
Wares oi nteien. 
7. Several collecticns of 0 ee 
of engineerin ae inte. sbotaath Le age aides 


struction; 
and models. 
parcel” naan rade & Sin 

no 7 a8 in. on 
transit, nuabicel instrument by the sarne makers 
reading to single seconds, 3 sextants, 2 astronomi. 
cal clocks, geeomoarnene chronometers, 2 small 
equatorials, the larger 0s of 41¢ in. aperture, made 
by Alvan Clark, r instruments necessary 
to the equipment of a \eabitne atory. 

9. For geodetic work, a secondary base-line a bas 
paratus, made under the direction of the Geod 
and Coast gcaly Ringed and all eS ec. 

tronomical and field instruments inélud 
sounding SS achiiben deep-water thermometers, 
he iotropes, etc. 

10. Among the coarser field instruments there is 
nearly every variety of engineers’ transits, — 
lites, levels and compasses; such modern instru 

and . ta 
instru- 


ments as omni 


meters, 
sea apa gig a oil number of 
ments 


graphs, ai aenbcetees pocket altazimuths 8) 
meteorological inst: 


sextants, h 
ments of a 


ioacriptiotn 


Sees the construction of thé va- | Toads 


of right and 

roofs, trusses and 
construction and 
lic motors ; air, 

stic works ; 


ue oA pe 
on re ; the 
ication of 
reel cor 
ae ae 


students: wishing to. pursue special ' 
w. : 
bridge architecture, or in 


| and contractors gives s 


vengineer writes us, eee bite 


the | treat 


more it will be wanted.” At costs gle One Dollar to °| it became 


test its.conWenience. 








